Guidance Manual for the Risk Evaluation Framework
for Sections 199 and 200 of CEPA 1999.
Decisions on Environmental Emergency Plans
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Glossary

AEGL-2

BAF

BCF

Boiling point

CRAIM
DSL

E2 Plans

EC50

EER

ERPG-2

emergencies pathway

Acute Exposure Guiddine Levels— 2. The airborne
concentration of a substance above which it is predicted that the
generd population, including susceptible individuass, could
experienceirreversible or other serious, long-lasting adverse
hedth effects or an impaired ability to escape.

Bioaccumulation Factor. In aguatic organismsthisis the ratio of
the concentration of a substance in an organism, and the
concentrations in the water and diet that the organism is exposed
to.

Bioconcentration Factor. Thisisthe ration of the concentration of
asubgtance in an organism and the concentration of the medium
surrounding the organism (water, air, sail, ec.).

Bailing point is the temperature a which the vapour pressure of a
liquid exceeds atmaospheric pressure. Since atmospheric pressure
can no longer keep the substance in the liquid state, bubbles
begin to form and the materid converts into a vapour. Bailing
point provides us ardative index of aliquid's volatility

Consell pour lareduction des accidents industriels mgjeurs: the
Montréa section of the now defunct Major Industria Accidents
Council of Canada (MIACC).

Domestic Substances List

Environmental Emergency (E2) Plans address the prevention of,
preparedness for, responses to and recovery from environmental
emergenciesin order to repair, reduce or mitigete the negeative
effects of an incident.

Effective Concentration 50. The concentration of a substance
that has a specified non-lethd effect on haf of the test organisms
within a specified period of time. Effects measured are often
number of young produced, time to reproduction, €tc.

Environmental Emergency Regulations under Section 200 of
CEPA 1999 (proposed). Schedule | of the proposed regulation
lists 174 chemicas that would require E2 Plans.

Emergency Response Planning Guiddine — 2. The maximum
concentretion in air below which it is believed nearly dl
individuas could be exposed for up to one hour without
experiencing or developing irreversible or other serious hedlth
effects or symptoms that could impair their abilitiesto take
protective action.

Ways that a chemicd could enter the environment so asto meset
the definition of environmental emergency.
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Environmenta Emergency

Flash point

Haf-life

Hazard Score

IARC
1C50

Kow

LC50

LD50

NFPA
NPRI

PBT
REF

S199

Section 193 of CEPA “Environmenta Matters Related to
Emergencies’ definition:

a) an uncontrolled, unplanned or accidenta release, or releasein
contravention of regulations made under this Part, of a substance
into the environment; or

b) the reasonable likdlihood of such ardease into the
environment.

Flash point is defined as the lowest temperature at which a
flammable liquid gives off sufficient vgpour to form an ignitable
mixture with air near its surface or within avessd.

The time needed to reduce the quantity of achemicd by
trandformation to haf itsinitia quantity in the environment.
Denoted by T

Hazard Scores are calculated by the REF to determine overdl
hazards for human, environmenta and physical parameters.

International Agency for Research on Cancer

Inhibitory Concentration 50. The concentration of a substance
estimated to inhibit the biologica endpoint of interest (e.g. cell
growth) by 50%.

The octanol-water partition coefficient K, usudly presented as
alogarithm (log Kow), is consdered a surrogate for BCF in the
smplest mode of bioaccumulation. The log Ko, isameasure of
how polar the substance is by determining whether the substance
partitions primarily to water or to octanol. Substances that
partition primarily to octanol are likely to bioaccumulate in the fat
of organisms.

Lethal Concentration 50. The estimated concentration of a
substance required to cause desth in 50% of the test organismsin
a gpecified time period.

Median Letha Dose. A datisticaly derived single dose of a
substance that can be expected to cause death in 50% of the
animas. Thisvaue is expressed in terms of the weight of the test
substance per unit weight of the test animd (e.g. mg/kg bw).

U.S. Nationa Fire Protection Association

Nationd Pollutant Release Inventory

Persgstence, Bioaccumulation and Toxicity

The Risk Evauation Framework is a scoring system donein
Microsoft Excel that incorporates the CRAIM criteriafor human
hedth and safety with environmentd criteria

Section 199 of CEPA 1999 requires an assessment of dll
substances on the Toxic Substances List for E2 Plans.
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S200 Section 200 of CEPA 1999 dlowsthe Minigter of the
Environment to require E2 Plans for chemicals that meet the
CEPA toxicity definition as aresult of an environmentd
emergency.

STEL Short Term Exposure Level. The concentration to which workers
can be exposed continuoudy for ashort period of time (usualy
10 or 15 minutes) without suffering from: irritation; chronic or
irreversible tissue damage; or narcosis of sufficient degree to
increase the likdihood of accidentd injury, impair self-rescue or

materialy reduce work efficiency.

TSMP Toxic Substances Management Policy

trigger vaues Vauesin the REF tha by themsaves trigger the requirement for
an E2 Plan.

Page 6



1 I ntroduction

Sections 199 and 200 of Canadian Environmental Protection Act, 1999 (Government of
Canada, 1999) enable Environment Canada to require persons, who own or manage specified toxic and
hazardous substances, to develop and implement environmenta emergency plansif they are using or
handling CEPA “toxic” substances (S199) or if they are using or handling hazardous substances that could
be liged in the Environmentad Emergencies Regulations (EER) under S200. This paper will focus on the
methodology for determining how a chemical is assessed for requiring an environmental emergency (E2)
plan. E2 plans address the prevention of, preparedness for, responses to and recovery from environmenta
emergencies in order to repair, reduce or mitigate the negative effects of an incident.

There was a need to have amethodology for determining when either a CEPA “toxic” compound
or apotentially hazardous chemica required an environmenta emergency plan. For S199, once the
substances are declared CEPA “toxic” then each chemica is assessed to determine whether it requires a
plan or not. For S200, any chemica can be added under the proposed Environmental Emergencies
Regulations (Environment Canada, 20023), CEPA “toxic” or not, o long as it can be ascertained that the
substance istoxic in regards to the following criteria, if they enter the environment as aresult of an
environmental emergency,

i) have or may have an immediate or long-term harmful effect on the environment or its biologicd diversity,
i) condtitute or may condtitute a danger to the environment on which human life depends, or
iii) condtitute or may condtitute a danger in Canada to human life or hedth.

The current ligt of 174 chemicals on Schedule | of the EER was derived from alist of chemicals
proposed by the Conseil pour la reduction des accidents industriels mgjeurs (CRAIM, 2002), which was
the Montréa section of the now defunct Mgor Industrid Accidents Council of Canada (MIACC). Thislist
isacompilation of the U.S. Environmenta Protection Agency Risk Management Program (US EPA,
20024) ligt of chemicals and the MIACC Ligt 2 chemicas. The CRAIM list was designed to take into
account the List of Hazardous Substances from the EPA RMP while aso retaining the most hazardous
substances from the MIACC Ligt 2. The rationde for the CRAIM Ligt focused dmost entirely on human
hedth and safety criteria (CRAIM 2002; J.P. Lacoursiere Inc., 2002). In keeping with Environment
Canada s mandate to protect the environment, methodology was devel oped to incorporate environmenta
criteriato evaluate CEPA “toxic” substances from S199, those dready on Schedule | of S200 and other
new compounds to be added to the Environmenta Emergency Regulations.

Thisis the guidance manud for evauation of organic and some inorganic substances. It does not
apply to metds, complex effluents or mixtures, pesticides, or biologicd materids. Suitable criteriawill be
developed or determined in the near future. The REF aso does not apply to explosives or radioactive
meaterials as emergency response aspects are adequately covered under other federal government
legidation.

2 The Process
Thefirg step in the process was to gather information on the chemicals listed on the Toxic
Substances List (Environment Canada, 2002b) based on a guidance document prepared for contractors
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(Environment Canada, 2002c). The risk evauation, described in this document, is then conducted in order
to identify which of the chemicas required an environmenta emergency plan. Onceit is determined thet a
plan is required for goecific substances, the Minister of the Environment then has the authority to request
that one be prepared and implemented by dl those using or storing these particular substances a or above
specified thresholds. Therefore the risk evauation framework described below is an important tool in
evauating the hazards posed by both toxic and other hazardous substances found in Canada.

2.1 Pre-assessment Filter

Thefirg step in assessing a chemica’ s requirement for an E2 plan is to determine whether an
environmenta emergency scenario could potentidly exist. The following pre-screening criteriamust be
satisfied before a chemicd is evauated further:

1. Isthechemica in commercein Canada?
2. Areemergency plans covered by another act of Parliament?
3. Arethereredigtic emergency pathways?

2.1.1 Isthechemical in commercein Canada?

Thefirst question can typicaly be answered by accessing the Domestic Substances List (DSL),
which will tell you whether it is potentidly in Canadian commerce. However, because information in the
DSL is somewhat dated, other sources should aso be consulted. Further investigation through chemica
supply catalogues, the Nationa Pollutant Release Inventory, Statistics Canada, Customs Canada, Natural
Resources Canada and other sources may be required to determineif thereisasgnificant usagein
Canada. Other sources may dso provide information on facilities where the substance is manufactured,
used, and other possbly rdevant information. Thereis no consensus for alower limit of volume or weight
that has been determined. Small amounts of a substance in Canadian commerce will be exempted from
hazard evaluation on a case-by-case basis. Substances dated for existing or pending ban, phase-out, or life
cyde management will be identified. Below is a suggested list of references to use when searching for the
exigence of a particular chemicd in Canadian commerce.

Domestic Substances Ligt http://www.ec.gc.ca/substances/nsb/eng/sub_e.htm
Canadian Chemica Directory (book available from Camford Information Services Inc.
http:/Amww.camfordinfo.com/CBG.html)
CPI Product Profiles (available from Camford Information Services Inc.
http:/Amww.camfordinfo.com)
Nationa Pollutant Release Inventory http://www.npri-inrp.com/queryform.cfm
Natural Resources Canada
Minerds and Metals Commodity Review http://mwww.nrcan.gc.calmms/cmy/CMY _E3.html
Canadian Minerals Y earbook http:/Aww.nrcan.ge.calmms/'cmy/index.htm
Fact Sheets and Information Bulletins http://www.nrcan.ge.calmms/prod-serv/fs e.htm
Environment Canada s New Substances Program
http://mwww.ec.gc.calsubstances/ndo/eng/index_ehtm
Canadian Chemical Producer’ s Association: http:/Amww.ccpa.cal
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2.1.2 Areemergency planscovered by another act of Parliament?

It has been determined that for some groups of substances other federal Acts adequately cover the
emergencies aspects so that assessment under Sections 199 and 200 of CEPA 1999 may not apply.
Substances requiring environmenta emergency plans captured under section 199 and 200 dl relate to
chemicalsthat are stored at fixed facilities. Legidation has been shown that other emergency plansarein
exigence for the following groups of chemicas.

- explosives,; covered by the Explosives Act
radionuclides; covered by the Canadian Nuclear Safety Commisson
substancesin trangit viaroad and rail; covered by the Transportation of Dangerous Goods Act
substances being shipped; covered by the Canada Shipping Act
substances moving through pipelines; covered by the Onshore Pipeline Regulations
substances moving through federaly regulated Ports operated by Canada Port Authorities.

Appllcdolefederd legidation on a particular substance can be searched a the following Stes:
Justice Canada has federd legidation on-lineat: http:/loisjustice.gc.cal.
Canada Centre for Occupational Health and Safety has a subscription database (enviroOSH) of
relevant Canadian federa and provincia legidation ontlineat: http://mww.ccohs.callegidationy.
Environment Canada CEPA Environmenta Regigtry: http://www.ec.gc.cal CEPARegistry/

2.1.3 Arethererealistic emergency pathways?

CEPA 1999 defines an environmental emergency in Part 8, “Environmenta Matters Related to
Emergencies’ in section 193 as.
a) an uncontrolled, unplanned or accidenta release, or release in contravention of regulations made under
this Part, of a substance into the environment; or
b) the reasonable likelihood of such arelease into the environment.

It is not enough that a chemicd is used in Canadain significant quantities for it to be assessed for
E2 plans, it must a'so be used in amanner that could pose a threat to humans or the environment (e.g.
storage facilities). Some substances on the List of Toxic Substances are components of municipa
wastewater that are released by industries for treetment (e.g. textile mill effluents); some are unintended
products of combustion or chemicd processes (e.g. dioxins); and some are in aform that are released over
along period of time and cause chronic environmenta problems (e.g. creosote contaminated Sites). For
those substances, there are no redlistic emergency pathways and hence they will not be evauated for an E2

plan.

2.2 Using the Risk Evaluation Framework (REF)

Once the pre-screening criteria have been satidfied, then the substance is assessed as to whether it
requires an E2 plan. Thefirst step isto salect appropriate data from the data collection document for the
substance. Data selected were peer reviewed such that there would be as little ambiguity as possible over
the data to use in the REF. In most cases asingle value will be presented for a parameter. In other cases, a
parameter will be best represented by arange of vaues and consequently, the geometric mean of the data
will be calculated and used. When the latter process occurs, it will be noted in the summary report.
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Thereis no specific order to enter data for much of the REF, except for in the screening
assessment subsection, where it is determined whether or not an assessment should be done, aswell asin
the human hedlth hazard subsection. The evaluator should enter avaue for vapour pressure prior to
entering avaue for human inhadation toxicity. Thisisto ensure that the chemicd in question is sufficiently
volatile to represent a hazard to humans and the environment. A vapour pressure greater than or equal to
1.333 kPa (10 mm Hg) is consgdered a possible human inhalation hedlth threat based onthe U.S. EPA
criteriafor their Clean Air Act. Other than that, data can be entered into any subsection, and edited if
necessary. The spreadsheet will smply recalculate the values and update the conclusions.

The REF is a scoring system done in Microsoft Excel that incorporates the CRAIM criteriafor
human hedlth and safety with environmentd criteria. A substance is evauated in three subsections:
environmental hazard, human hazard and physica hazard. Appropriate data from the data collection
document are scored according to the criteria tables found in this document. The resulting scores are
entered into the REF. An E2 plan may be deemed a requirement based upon the scores of either the
environmenta health or human hedlth or physical hazard subsections or any combination thereof. A
decison for an E2 plan can aso be made upon meeting or exceeding any of the sngle trigger vaues for
most of the criteria used.

All datathat were used in the REF spreadsheet are to be included into a chemical assessment
report, including the references. When the assessment is completed the summary worksheet will display dl
of the conclusions that were derived from the REF.

2.2.1 TheCriteria Tables

The REF incorporates the criteria used by the U.S. EPA to develop their Risk Management
Program (RMP) ligt, aswell asthe criteria set used by CRAIM to sdect chemicas for potentia disastrous
human health hazards (CRAIM 2002; J.P. Lacoursiere Inc., 2002). The environmenta criteria contained in
the tables were selected on the basis of internationa usageif a al possible. However, when divergent sets
of criteriawere found for that same parameter, those most often used in North America, especidly those
by the U.S. EPA were chosen to improve North American harmonization.

There are two ways in the REF that a chemical can be evauated to require an E2 plan. The first
method is to determine the hazard score for each of human, environmenta and physica hazards. A Hazard
Scoreisaratio of the calculated hazard over the theoretica maximum hazard for one of the three areas
(see Appendix X for an example, or the Excel Spreadshest). The second method uses salected criteria
with “trigger values’ that when exceeded result in an automeatic requirement for an E2 plan. These criteria
arelisted in Table 1. Regardless of whether asingle trigger criterion has been exceeded, resulting in the
recommendation of an E2 plan, al other criteria are dso given a score. When a Hazard Score is cal culated
to be between 0.45 and 0.55 and there are no E2 plan triggers, then more or better datais required for
further evauation. Expert opinion on the usage of the particular substance may be gppropriate for further
consideration.
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If thereisalack of datafor aparameter, then the score box for that parameter is left blank and no
theoretical scoreisincorporated into the Hazard Score. The lack of data can be critical if asmdl dataset is
used, as each number then has much greater weighting in the REF, and each can radicdly affect the
outcome of the assessment.

Table 1. Trigger criteriafor requirement of an E2 plan
Subsection Criterion Trigger Value
Environmental Health | Persstence ar.3 1lday
water/soil: 3 60 days
sediments. 3 60 days

Bioaccumulation BCFBAF: 3 1000
orlogKoy: 3 4
Acute Aquatic Toxicity >0.1to£ 1Img/L toxicty from ether:

96-h LCx, for fish or,
48-h ECs, for invertebrates or,
72- or 96-h I1Cs for dgaef plants

Human Health Inhdation Toxicity AEGL-2/ERPG-2/STEL : £ 50 ppm
Dermd Toxicity Rat/rabbit L Dsy: £ 200 mg/kg
Ingestion Toxicity Rat LDso: £ 50 mg/kg
Carcinogenicity Probable or likely human carcinogen.
Corrogon/Skin Irritation Corrosion of skin on contact.

Physical Safety Hammability NFPA Class 1A flammableliquids or an

NFPA vaue of 4.

Ingtability Materids which in themsalves are readily

capable of detonation or of explosive
decomposition or explosive reaction at
normal temperatures and pressures. This
degree should include materidswhich
are engtive to mechanicd or localized
therma shock at normd temperatures
and pressures.

2.2.2 Summary Report

A Summary Report is produced once the assessment is complete. It will provide the following: a
conclusion regarding the requirement for an E2 plan, asummary of the criteria or subsections which
triggered the E2 requirement, a detailed explanation of the rationade used to reach the conclusion including
expert judgment, issues regarding uncertainty in data evaluation, data summary sheets, references and other
pertinent information.

For the purpose of determining whether E2 Plans are required for chemicasin Canadathe
fallowing information isincluded in the rating system:
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2.2.2.1 Environmental Hazards
- Persgtence (half-lives)

Air

Water

Sail

Sediments

- Bioaccumulation factor/bioconcentration factor/log Ko, (mentioned in order of preference)

- Toxic Endpoints
Acute aguatic toxicity (Freshwater or marine data depending upon which is more toxic).

2.2.2.2 Human Health Hazards
- Inhaation Toxicity: (chemica must have a vapour pressure of at least 1.333 kPg, if it isless
then the chemical is not congdered voletile enough to pose athreat to humans viainhaation)
-Non-letha inhdation effects in humans shown in order of priority:
Acute Exposure Guiddine Levels-2 (AEGL-2) for 1-hr
Emergency Response Planning Guiddines-2 (ERPG 2)
Short-term exposure limit (STEL)
-Ingestion toxicity (rat LDs, data)
-Dermd toxicity (draize testing on rats or rabbits)
-Carcinogenicity (asrated by U.S. EPA or IARC)
-Corrosion/Skin Irritetion
2.2.2.3 Physical Hazards
Fammability Hazard: (this Sngle category incorporates flash point, boiling point and other
parameters)

Ingtability (ameasure of how readily the substance will undergo sudden chemical reactions)

Hazardous Decomposition Products (from fire, water, chemica reactions, etc.)
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2.3 Schematic Diagrams of the REF Process

FIGURE 1. PRE-SCREENING A SSESSMENT

In commerce in Canada?

Yes
A 4

» No » [ No action

Regulated by a different Act?

—» Yes —» No action

No

4
Emergencies pathway?

—» No —» No action

Yes
! |
Environmental Human Health
Hazards Hazards Subsection
Subsection Subsection

l

Physical Hazards
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FIGURE 2. ENVIRONMENTAL HAZARDS SUBSECTION
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FIGURE 3. HUMAN HEALTH HAZARDS SUBSECTION
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FIGURE 4. PHYSICAL SAFETY SUBSECTION

< A
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2.4 Detailed Descriptions of the Criteria

24.1 Environmental Hazard Ratings

Around the world, the cornerstones of most chemical hazard evauations are persistence,
bioaccumulation and toxicity (PBT) criteria. In Canada, the Toxic Substances Management Policy (TSMP)
of CEPA uses PBT criteriafor determining when an organic chemicd isto be consdered for “virtud
dimination” in Canada. The virtua dimination of atoxic substance released into the environment, as aresult
of human activity, requires the ultimate reduction of its releases to the lowest concentration that can be
accurately measured using routine sampling and andytica methods (Environment Canada, 1995). TSMP
virtud dimination criteriaare shown in Table 2. They are gpplicable only to organic chemicas not to metas
or inorganic chemicas. Environmenta behaviours of both metas and inorganic chemicas differ greetly from
that of organic chemicds, consequently modified and/or different criteria are required for them.

Table2. TSMP Criteriafor the Selection of Substancesfor Virtual Elimination
Persistence Predominantly
(half-life)! Bioaccumulation® Toxicity” anthr opogenic®
Air3 2 days? BAF 3 5,000 or CEPA-toxic or Concentration in
Water 3 182days | BCF3 5,000 or CEPA-toxic environment largely
Soil 3 182 days logKow 3 5.0 equivaent resulting from human
Sediment 365 days activity

! A substance is considered persistent when the criterion is met in any one medium.

2 A substance may be considered as persigtent in air if it is shown to be subject to atmospheric
trangport to remote regions such as the Arctic.

% Bioaccumulation Factors (BAF) are preferred over Bioconcentration Factors (BCF); in the absence
of BAF or BCF data, the octanol-water partition coefficient (log Kow) may be used.

“ A substance is conddered toxic if it meets or is equivaent to the definition of “toxic" found in
Section 64 of the Canadian Environmental Protection Act 1999 (Government of Canada,
1999).

> A substance is predominantly anthropogenic if, based on expert judgement, its concentration in any
environmental medium is largely due to human activity rather than to natural sources or releases.
Naturally occurring inorganic substances, eements and radionuclides are not candidates for track 1
(virtua elimination). However, when warranted, anatural substance that is used or released as the
result of human activity may be targeted for reduction to naturaly occurring levels under track 2
(life-cycle management).

2.4.1.1 Persistence
Chemica substances that degrade dowly in the environment (i.e., are rdatively resstant to
biodegradation, hydrolysis and photolysis processes) are classfied as persstent and represent potential
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environmenta problems. Perastence is measured as a hdf-life; the time needed to reduce the quantity of a
chemicd by trandformation to hdf itsinitid quantity in the environment. A compound released into the
environment has a tendency to partition (i.e., accumulate) into one medium (air, water, soil or sediment)
more than another. Partitioning, trangport and transformation rates differ in each medium. Degradation rates
in the dominant medium to which the chemicd has partitioned are expected to have more effect on overdl
persistence than degradation rates in other media.

The persistence criteriawith the highest scores are based on criteriafrom the Perastence and
Bioaccumulation Regulation (Environment Canada, 2000) A persstence vaue of 60 days in soil, sediment
or water systemsis used as atrigger vaue for an E2 Plan. That criteriaisthe same asthe U.S. EPA PBT
criteria used for the Toxic Release Inventory (TRI), New Substances Evaluation and other EPA programs
(U.S. EPA, 1999b, ¢). Similar to the Persstence and Bioaccumulation Regulation, the ability to
contaminate remote areas is al'so an E2 Plan trigger.

Table 3: Persistence of Organic Chemicalsin the Environment

Air Water/Soil Sediments Score | Concern Levels
3 2days 3 182 days 3 365 days 4 Virtud dimination
criteria
3 1to < 2days* 3 60 days* 3 60 days* 3 E2 Plan trigger
3 12hrsto<lday| 3 30to<60days | 2 30to<60days 2
3 6to<l12hrs | 3 14to<30days | 3 14to<30days 1
<6hrs < 14 days <14 days 0

" or evidence of atmospheric trangport to remote regions such as the Arctic (Environment Canada, 1995).

2.4.1.2 Bioaccumulation (BCF/BAF/L ogK o)

Bioaccumulation is the process of a chemicd moving from the medium surrounding an organism
(water, sediment, soil or air) or the diet into the organism from al possible exposure routes and is
expressed as a bioaccumulation factor (BAF). Non-dietary bioaccumulation in aguetic organismsis
referred to as bioconcentration factor (BCF). It is the process of a chemical moving from water to an
organism and only considers water as the exposure medium.

The octanol-water partition coefficient Ko, usualy presented as alogarithm (log Kow), is
consdered a surrogate for BCF in the smplest modd of bioaccumulation. Thelog K, is determined in a
laboratory without the use of organisms. It isameasure of how polar the substance is by determining
whether the substance partitions primarily to water or to octanol. Substances that partition primarily to
octanal arelikely to bioaccumulate in the fat of organisms. BCF and BAF are more redlistic measures of
bioaccumulation than log K,,, and are preferred. Table 4 shows the bioaccumulation criteriaused in the
REF.

Table 4: Bioaccumulation of Organic Chemicalsin the Environment
| BCFHBAF | Log Kow | Score | Concern Levels |
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3 5000 35 4 Virtud dimination criteria
3 1000 to < 5000 3 4t0<5 3 E2 Plan trigger
3 500 to < 1000 3 3to<4 2
3 50to <500 3 2t0<3 1
Oto<50 <2 0

The E2 Plan bioaccumulation trigger value agrees with the US EPA’s PBT criteria (U.S. EPA
1999 b, ¢). Thiscriterionisin keeping with the stated goa of maintaining North American harmonization
on environmentd criteria

2.4.1.3 Toxic Endpoints

24131 Aquatic Toxicity

Freshwater and marine speciestoxicity data are consdered equivalent and toxicity datafor fish,
crustaceans and agae/agquatic plants are utilized. Many substances have different toxicities in fresh and
marine waters, but that which is most toxic will be considered for classfication.

Acute toxicity is determined using afish 96 hour LCs, crustacean 48 hour ECs, and/or algd
species 72 or 96 hour | Csy. Scoring for acute toxicity of aguatic species should be based on the summary
tables produced in the data gathering document (Environment Canada, 20024). The summary tableslist the
geometric means of the freshwater or marine fish, invertebrate or plant species. The geometric mean of the
data for the most sensitive speciesis used in the REF criteriatables. When possible, only data on Canadian
gpecies should be used. Non-Canadian species should only be used when no Canadian datais available.
Table 5 shows the criteria table with its corresponding scale and atrigger vaue, which is used in the REF.

Table5: Acute Toxicity Rating for Aquatic Species

Category Aquatic Score Concern Levels
Toxicity
(mg/L)*
Extremdy Toxic £0.1 4
Highly Toxic >01t0f£1 3 E2 plan trigger
Moderately Toxic >1t0 £10 2
Sightly Toxic >10to £100 1
Practically Non-Toxic >100 0

* 96-h LCsp or 48-h ECs; or 72- or 96-h 1Csy

24.1.3.2 Ingestion Toxicity

Thetoxicity rating for ingestion LDs, was modified from adraft U.S. EPA toxicity rating for
pesticides using rats (U.S. EPA, 1992). A rating labeled Super toxic for compounds < 5 mg/kg of body
weight was not included in this rating system. The criteria are based on dosages a which 50% of the test

speciesdie.
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Table6: Oral Rat L Ds, Toxicity Rating

Category Rat LDso (Mmg/kg)* Score Concern
Levels
Extremdy Toxic <50 4 E2 plan trigger
Very Toxic 3 50to <500 3
Moderatdy Toxic 3 500 to < 5000 2
Sightly Toxic 3 5000 to < 15000 1
Practicaly Nontoxic 3 15000 0

1. Doses are in units of mg of toxicant per kg of body mass (U.S. EPA, 1992)
2.4.2 Human Hazard Ratings

2.4.2.1 Inhalation Toxicity

In the U.S. Clean Air Act it specifiesthat a chemica must have avapour pressure of greater than
or equa 1010 mm Hg (1.33 kPa) before it will be consdered for the Risk Management Program. The REF
uses the same cut off value for vapour pressure prior to determining the human inhdation risk. In
determining human inhdation toxicity risk there are three types of data considered;

Acute Exposure Guiddine Levd 11, 1 hour exposure (AEGL),

AEGL -2 is the airborne concentration (expressed as ppm or mg/nt of air) of a substance above which
it is predicted that the general population, including susceptible individuas, could experience
irreversible or other serious, long-lasting adverse hedth effects or an impaired ability to escape.
(National Research Council, 2001)

Emergency Response Planning Guiddines Levd 11, 1 hour exposure (ERPG),

ERPG-2 The maximum concentration in air below which it is believed nearly dl individuas could be
exposed for up to one hour without experiencing or developing irreversible or other serious hedth
effects or symptoms that could impair their abilities to take protective action; (U.S. Department of
Energy, 2001)

Short Term Exposure Levels (15 minutes) (STEL).

STEL The concentration to which workers can be exposed continuoudy for a short period of time
(usudly 10 or 15 minutes) without suffering from: irritation; chronic or irreversble tissue damage; or
narcods of sufficient degree to increase the likdihood of accidentd injury, impair self-rescue or
materialy reduce work efficiency (U.S. Occupationa Safety and Hedth Adminigtration, 1971).

These are non-life-threstening criteria that pertain to the effects of inhaation of chemicas by humans. The

order of preferenceis the same as the data types listed. For details on each data type see below. For more
details on these criteria see Section 4.3, Appendix.
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Table7: AEGL-2 (1 hr)/ERPG-2/STEL Criteria
Value (ppm) Score Concern Levels
£5 E2 trigger vdue
>510 £ 50
> 50 to £ 500
> 500 to £ 5000
> 5000

O(FRrINIW|A~

2.4.2.2 Dermal Toxicity

Skin exposure to chemicasis fairly common in an environmenta emergency scenario.
Dermd toxicity differs from a skin sengtivity or damage rating in that some chemicals may not be corrosve
to the skin, for example phenal, but are highly toxic through derma absorption. The U.S. EPA usesthe
following for rating dermdl toxicity based on tests with rats and rabbits (U.S. EPA, 1998). These values
are extrgpolated to humans with the assumption that humans will absorb the chemicals a the same rate that
rats and rabbits do.

Table 8: Rat/Rabbit Toxicity Rating

Toxicity Rating Rat/Rabbit LDsy | Score | Concern Levels
(mg/kg)
Very Toxic £ 200 4 E2 plan trigger
Moderately Toxic >200 to £ 2000 3
Sightly Toxic >2000 to £ 5000 2
Practicaly Nontoxic >5000 to £ 20000 1
Nontoxic > 20000 0

2.4.2.3 Carcinogenicity

There are two sets of carcinogenicity ratings thet are often listed; the International
Agency for Research on Cancer (IARC, 2002), Table 9, and the U.S. EPA (2002), Table 10. Both
systems use amulti-level grading system to rate a chemicd’ s carcinogenicity potentid. In these schemesa
chemicd is carcinogenic to humans, probably carcinogenic, carcinogenic in animas and could be
carcinogenic to humans, is unclassfiable; or is not carcinogenic. In each case a gradated scoring systlem is
used so that compounds classified as possibly carcinogenic are rated from 0 to 4. If the two systems
disagree on a chemicd’ srating, the most conservative assessment will be used, and score the chemica
accordingly.

Table9: IARC Carcinogenicity Classifications

Descriptor Score |Concern
Levels
Group 1:The agent (mixture) is carcinogenic to humans. The 4
exposure circumstance entails exposures that are carcinogenic tg
humans.
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Group 2A: The agent (mixture) is probably carcinogenic to 3 E2 Plan
humans. The exposure circumstance entails exposures that are Trigger
probably carcinogenic to humans.
Group 2B: The agent (mixture) is possibly carcinogenic to 2
humans. The exposure circumstance entails exposures that are
possibly carcinogenic to humans.

Group 3: The agent (mixture, or exposure circumstance) is 1
unclassifiable as to carcinogenicity in humans,

Group 4: The agent (mixture, exposure circumstance) is 0
probably not carcinogenic to humans.

Table 10: U.S. EPA Carcinogenicity Classifications

Descriptor Score Concern

Levels

Carcinogenic to humans 4

Likely to be carcinogenic to humans 3 E2 Fan
Trigger

Suggestive evidence of carcinogenicity, but not sufficient to 2

assess human carcinogenic potentia

Data are inadequate for an assessment of human 1

carcinogenic potentia

Not likely to be carcinogenic to humans 0

2.4.2.4 Corrosion/Skin Irritation

This parameter is based on Wilson's Risk Scae of Materid Hazards (Genium, 1999) and is
basicaly a measure of corrosveness. In generd, if achemica hasapH lessthan 2 or greater than 11.5itis
likely going to present an immediate corrosion hazard to exposed skin, which has been assigned arating of
4. The rating system represents amateriad’ s degree of hazard based on documented values and/or the best
judgments of certified industrid hygieniss.

Table 11: Skin Corroson/Irritation Rating

Skin Contact Score Concern
Levels
Corrosive to skin on contact 4 E2 Plan trigger
Severeirritation; tissue corrosion 3
within short time period
Mild irritation; reversble tissue 2
damage
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Slight or no irritation; no tissue 1

damage
Not applicable 0

2.4.3 Physcal Hazard Ratings

2.4.3.1 Flammability Hazard

There are severa factors that can determine a substance' s flammability, the most important being
the flash and boailing points. The boiling point is the temperature a which the vapour pressure of aliquid
exceeds atmospheric pressure. Since aimospheric pressure can no longer keep the substance in the liquid
dtate, bubbles begin to form and the materid convertsinto avapour. Boiling point provides us ardative
index of aliquid's volatility. Liquids with alow boiling point are readily converted to vapour phase, thus
cregting, for example, an inhdation hazard or aflammable, explosve mixture.

Bailing Point is required in most hazard assessments. Many organic compounds have
bailing points lower than or within the range of ambient Canadian conditions (-40 to 40 °C)
s0 that they may be stored or shipped as liquids under pressure and are called compressed liquids.
Propaneis agood example of thiskind of organic chemicd. They will remain in the liquid state only under
pressure. In accident scenarios a pressurized container may be ruptured causing the rapid expansion of the
chemicd into the gaseous phase. Under intense heat a pressurized container may not be able to maintain
theliquid in that State, the gas pressure builds leading to an extremely hazardous Situation called a Boiling
Liquid Expanding Vapour Exploson (BLEVE) when the pressure container ruptures.

Flash point is defined as the lowest temperature a which a flammable liquid gives off
sufficient vapour to form an ignitable mixture with air near its surface or within avessd. FHash pointisan
important factor when consdering the safety of spill cleanup operations.

Flammability classes are determined primarily by flash point and boiling point; however, there are
some products that are placed in flammability classes based on other criteria. For example, products that
creete fine dusts may be extremely explosive when ignited due to the large surface area of the dust (see
Table 13 for the detailed flammability classfications).

Thereisatrigger vaue for an environmental emergency plan for any chemica that scoresa4, as
these chemicals are inherently very hazardous. This set of criteriais from the U.S. Nationd Fire Protection
Association (2002).

Table 12: Abbreviated NFPA Flammability Classes
Flammability Class Score | Concern Levels

Class|A - Flash Point lessthan 73°F (22.8 °C); Bailing 4 E2 Plan trigger
Point less than 100°F (37.8 °C)
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Class|B - Hash Point less than 73°F (22.8 °C); Boiling 3
Point equal to or greater than 100°F (37.8 °C)

Class IC - Hash Point equal to or greater than 73°F 3
(22.8 °C), but less than 100°F (37.8 °C)
Class || — FHash Point equal to or greater than 100°F 2

(37.8°C), but less than 140°F (60 °C)

Classl1IA - Flash Point equd to or greater than 140°F 1
(60°C), but less than 200°F (75.6 °C)

Class|1IB - Flash Point equa to or greater than 200°F 1
(75.6 °C)

Materids that will not burn (when exposed to a 0
temperature of 1500°F (815.5°C) for aperiod of 5
minutes)

Table 13: Detailed Flammability Ratings

Hazard Description

Score

Concern
Levels

Materids which will rapidly or completely vaporize a amospheric
pressure and norma ambient temperature or which are readily
dispersed in ar, and which will burn readily. This degree should
include:
Cryogenic materids,

Any liquid or gassous materid which isaliquid while
under pressure and have a flash point below 73°F
(22.8°C) and having a bailing point below
100°F(37.8°C). (Class | A flammableliquids.)
Materias which on account of their physica form or
environmenta conditions can form explogve mixtures
with air and which are readily dispersed in air, such as
dusts of combustible solids and migts of flammable or
combustible liquid droplets.

E2 Plan
trigger

Liquids and solids that can be ignited under dmost al ambient
temperature conditions. Materidsin this degree produce
hazardous atmospheres with air under dmost al ambient
temperatures or, though unaffected by ambient temperatures, are
reedily ignited under dmogt dl conditions. This degree should
incdude:

Liquids having aflash point below 73°F (22.8°C) and
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having a boiling point at or above 100°F (37.8°C) and
those liquids having aflash point at or above 73°F
(22.8°C) and below 100°F (37.8°C). (Class B and
Class|C flammableliquids);

Solid materiasin the form of coarse dusts which may
burn rapidly but which generaly do not form explosive
atmosphereswith air;

Solid materiasin afibrous or shredded form which may
burn rapidly and create flash fire hazards, such as cotton,
ssd and hemp;

Materials which burn with extreme rapidity, usudly by
reason of sdf-contained oxygen (e.g., dry nitrocellulose
and many organic peroxides);

Materids which ignite spontaneoudy when exposed to air.

Materids that must be moderately heated or exposed to rdatively
high ambient temperatures before ignition can occur. Materidsin
this degree would not under norma conditions form hazardous
atmospheres with air, but under high ambient temperatures or
under moderate heating may release vapor in sufficient quantities
to produce hazardous atmospheres with air. This degree should
include:

Liquids having aflash point above 100°F (37.8°C), but

not exceeding 200°F (93.4°F) (Classes || and I11a);

Solids and semisolids which reedily give off flammable

vapors.

Materids that must be prehesated before ignition can occur.
Materiasin this degree require consderable preheating, under dl
ambient temperature condition, before ignition and combustion
can occur. This degree should include:

- Maeridswhich will burn in ar when exposed to a
temperature of 1500°F (815.5°C) for a period of 5
minutes or less;

Liquids, solids, and semisolids having a flash point above
200°F (93.4°C) (Class | 11b);
This degree includes most ordinary combustible materials.

Materidstha will not burn. This degree should include any
materid which will not burn in air when exposed to atemperature
of 1500°F (815.5°C) for a period of 5 minutes.
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2.4.3.2 Ingtability

Some chemicals are extremely ungtable, requiring specia handling procedures or containers
to isolate them from conditions and chemicds that they might react with. These substances can be
extremely hazardous in an emergency Stuation, especidly those that react explosvely with water. The
rating system isaso from the U.S. Nationd Fire Protection Association (2002). The top class of substance
with an assgned vaue of 4 (Materids which in themsdlves are readily cgpable of detonation ...) isgiven a
trigger vdue for requiring an Environmentad Emergency Plan due to the extreme hazard associated with
such chemicds.

Table 14: Ingability Rating

Hazard Description Score | Concern

Levels

Materids which in themsalves are readily cgpable of detonation or of 4 E2 Fan
explogive decomposition or explosive reaction a normal trigger

temperatures and pressures. This degree should include materids
which are sengtive to mechanica or localized therma shock at
normal temperatures and pressures.

Materids which in themsdves are capable of detonation or of 3
explosive reaction but which require a strong initiating source or
which must be heated under confinement before initiation. This
degree should include materids which are sengtive to thermd or
mechanica shock at elevated temperatures and pressures or which
react explosvely with water without requiring heet or confinement.
Materias which in themselves are normally unstable and reedily 2
undergo violent chemica change but do not detonate. This degree
should include materias which can undergo chemica change with
rapid release of energy at normal temperatures and pressures or
which can undergo violent chemica change a elevated temperatures
and pressures. It should aso include those materias which may react
violently with water or which may form potentidly explosive mixtures
with water.

Materids which in themsdlves are normaly stable, but which can 1
become unstable at devated temperatures and pressures or which
may react with water with some release of energy but not violently.

Materids which in themsaves are normdly stable, even under fire 0
exposure conditions, and which are not reactive with water.

2.4.3.3 Hazar dous Decomposition Products

This parameter has been assigned a Y es/No designation; either the compound will generate
hazardous decompaosition products upon heeting, combustion or exposure to water or it will not. Such
decomposition products can be extremely toxic, in some cases much more so than the parent materid. This
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parameter isincluded under physica hazards as there are many different types of decomposition products,
some are toxic and some are a0 hazardous to physica structures.

3 References
CRAIM, 2002. Risk Management Guide for Mgor Industrid Accidents. Consall pour lareduction des
accidents industriels mgjeurs (CRAIM). Montréal, Québec.

Environment Canada, 1995. Toxic Substances Management Policy. Persistence and Bioaccumulation
Criteria. Website accessed Dec 2002: http://www.ec.gc.caltoxics/en/index.cfm

Environment Canada, 2002a. Proposed Environmental Emergency Regulations. CEPA Environmenta
Registry. Website accessed Dec 2002:
http://mww.ec.gc.cal CEPA Registry/regul ations/'Detaill Reg.cfm2ntReg=70& x=10& y=10

Environment Canada, 2002b. Toxic Substances List - Updated Schedule 1 as of May 3, 2002. CEPA
Environmental Registry. Website accessed Dec 2002:
http:/Amww.ec.gc.cal CEPARegistry/subs list/Toxicupdate.cfm

Environment Canada, 2002c. Data Gathering For Environmental Emergency Plans. Canadian
Environmenta Protection Act, 1999 S.199 Environmental Emergencies Planning Provisons. Environmental
Emergencies Branch, Hull, Québec.

Environment Canada, 2000. Persistence and Bioaccumulation Regulations (SOR/2000-107). Web-dte
accessed Dec 2002
http://www.ec.gc.ca/CEPARegistry/requlations/DetailReq.cfm?intReg=35&x=20&y=10

Genium, 1999. Genium’s Handbook of Safety, Hedlth, and Environmental Data for Common Hazardous
Substances. McGraw-Hill. CD-ROM version.

Page 27



Government of Canada, 1999. Canadian Environmental Protection Act, 1999. Statues of Canada 1999,
Chapter 33. Minigter of Supply and Services Canada. Ottawa, Ontario.

IARC, 2002. IARC Monographs Database on Cancer Risks to Humans. International Agency for
Research on Cancer, World Hedlth Organisation. Website accessed Dec. 2002: http:/mww.iarc.fr/.

J.P. Lacoursiere Inc. 2002. Rationde for the Development of a List of Regulated Substances under CEPA
Section 200 and their Threshold Quantities. Prepared for Environment Canada, National Program
Directorate, Environmental Emergencies Branch, Ottawa. Project No. POO092.

Nationa Research Council, 2001. Acute Exposure Guiddine Levelsfor Sdected Airborne Chemicas:
Volume 1. Nationd Academy Press, Washington, D.C.

U.S. DOE, 2001. Revison 17 of ERPGs and TEEL s for Chemicads of Concern. U.S. Department of
Energy. Taken June 21, 2001 from Chemicd Safety Program website:
http://tis- hg.eh.doe.gov/web/chem_safety/ted .html

U.S. EPA, 1992. Environmenta Hazard Communication: DD Review Draft of Advance Notice of
Proposed Rulemaking (ANPRM), Draft 3, Environmenta Protection Agency, 401 M St., SW,
Washington, DC 20460, pp. 19, 22 May, 1992.

U.S. EPA, 1998. Hedlth Effects Test Guidelines, Acute Toxicity Testing-Background, OPPTS 870.1000,
United States Environmenta Protection Agency, Prevention, Pesticides and Toxic Substances (7101),
EPA 712-C-98-189, August 1998

(http:/Aww.epa.gov/docs/OPPTS Harmonized/870 Hedlth Effects Test Guiddines/Series/870-

1000.pdf)

U.S. EPA,1999a. Risk Management Program Rule. Chemical Emergency Preparedness and Prevention.
United States Environmental Protection Agency, website accessed Dec. 2002:
http://yosemite.epa.gov/oswer/ceppoweb.nsf/content/index.html.

U.S. EPA, 1999b. TRI (Toxic Release Inventory) PBT Fina Rule (64 FR 58666; October 29, 1999).
Website accessed Dec 2002.
http://Amww.epa.gov/fedrgstr/EPA-WA ST E/1999/October/Day- 29/f28169.htm

U.S. EPA, 1999c. Category for Persstent, Bioaccumulative, and Toxic New Chemica Substances.
Federal Register: November 4, 1999 (Volume 64, Number 213). Notices Page 60194-60204. From the
Federa Register Online via GPO Access [wais.access.gpo.gov]. DOCID:fr04no99-64. From website:
http://www.epa.gov/fedrgstr/EPA- TOX/1999/November/Day-04/t28888.htm.

U.S. EPA, 2002. Integrated Risk Information System, IRIS Substance List. United States Environmental
Protection Agency, website accessed Dec. 2002: http:/Aww.epa.gov/iris/'subst/index.html.

Page 28



U.S. Nationa Fire Protection Association, 2002. Hazard Rating Index: Flammability. Taken from the
Agency for Toxic Substances and Disease Registry (ATSDR) website at:
http:/Awww.atsdr.cdc.gov/NFPA/red.html

U.S. Occupational Safety and Hedth Administration, 1971. Occupational Safety and Hedlth Standards:
Toxic and Hazardous Substances. 29 CFR 1910.1000.

Page 29



4 APPENDICES
4.1 Section 199 of CEPA, 1999
Section 199 of Canadian Environmental Protection Act, 1999 states, in part:
(1) The Minister may at any time publish in the Canada Gazette, and in any other manner that the Minister
considers gppropriate, a notice requiring any person or class of persons described in the notice to prepare
and implement an environmental emergency plan respecting the prevention of, preparedness for, response
to or recovery from an environmental emergency in respect of
(8 asubstance or group of substances on the List of Toic Substancesin Schedule 1;
or
(b) asubstance or group of substances in relation to which there has been published in the Canada
Gazette
(c) agtaement of the Ministers under paragraph 77(6)(b) indicating that the measure that they
propose to take, as confirmed or amended, is arecommendation that the substance be added
to the List of Toxic Substancesin Schedule 1,
or
(i) acopy of an order proposed to be made under subsection 90(1).

(2) The notice shall specify
(@ the substance or group of substancesin relation to which the plan is to be prepared;
(b) the period within which the plan isto be prepared;
(c) the period within which the plan is to be implemented; and
(d) any other matter that the Minister considers necessary.

4.2 Section 200 of CEPA, 1999
Section 200 of CEPA, 1999 states:
The Governor in Council may, on the recommendation of the Minister and after the Committee is given an
opportunity to provide its advice to the Minister under Section 6, make regulations
(@) edablishing aligt of substances that, if they enter the environment as aresult of an environmenta
emergency,
(i) have or may have an immediate or long-term harmful effect on the environment or
itsbiologicd diversty,
(i) condtitute or may condtitute a danger to the environment on which human life
depends, or
(i) condtitute or may conditute a danger in Canadato human life or hedth;
(8 prescribing, in respect of a substance on the list established under paragraph (a), a minimum
quentity;
(b) respecting the identification of the places in Canada where a substance referred to in paragraph
(8, inany quantity or in the quantity prescribed for that substance under paragraph (b), is located
and requiring notification to the Minigter of those places,
(c) respecting the prevention of, preparedness for, response to and recovery from an environmental
emergency in respect of a substance;
(d) respecting the natification and reporting of an environmenta emergency;;
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(e) respecting the notification and reporting of the measures taken
(i) to prevent the environmenta emergency, or
(i) to repair, reduce or mitigate any negetive effects on the environment or human
life or hedth that result from the environmental emergency or that may reasonably
be expected to result from it;
(@ respecting the implementation of international agreements entered into by Canadain relation to
environmentd emergencies, and
(b) respecting any other matter necessary for the purposes of this part.

(2) The Governor in Council shal not make a regulation under subsection (1) in respect of a métter if, by
order, the Governor in Council statesthat it is of the opinion that
(@ the matter isregulated by or under any other Act of Parliament that contains provisions that
aresmilar in effect to sections 194 to 205; and
(b) that Act or any regulation made under that Act provides sufficient protection to human
hedlth and the environment or its biologica diversty.

4.3 Details on Human Inhalation Toxicity Measurements

431 AEGL

The U.S. EPA has shifted from using LCs, vauesto Acute Exposure Guiddine Leves (AEGL) in
determining relative hazards of chemicalsin emergency Stuaions. The primary purpose of the AEGL
program isto develop guideline levels for once-in-a-lifetime short-term exposures to airborne
concentrations of acutely toxic, high priority chemicas. A principle objective of the program isto develop
scientificaly credible acute (short-term) once-in-a lifetime exposure guidelines within the congraints of
data availability, resources and time. AEGL s represent threshold exposure limits for the generd public and
are gpplicable to emergency exposure periods ranging from 10 minutesto 8 hours. It is believed that
exposure levels are gpplicable to the generd public, including susceptible groups, such asinfants, children,
the ederly, persons with asthma, and those with other illnesses. However, it is recognised that individuas,
subject to unique or idiosyncratic responses, could experience the effects described at concentrations
below the corresponding AEGL (Nationd Research Council, 2001).

For each chemica exposure levels are developed for a minimum of five exposure periods (10 minutes, 30
minutes, 1 hour, 4 hours, 8 hours). In addition, for each exposure period, three levels or “tiers’
representing different severity of toxic effects are established as follows:

AEGL-1 isthe airborne concentration (expressed as ppm or mg/n of air) of asubstance above which it is
predicted that the generd population, including susceptible individuas, could experience notable
discomfort.

AEGL -2 is the airborne concentration (expressed as ppm or mg/nt of air) of asubstance above which it is
predicted that the generd population, including susceptible individuds, could experienceirreversble or
other serious, long-lasting adverse hedth effects or an impaired ability to escape.
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AEGL -3 is the airborne concentration (expressed as ppm or mg/nt of air) of a substance above which it is
predicted that the genera population, including susceptible individuas, could experience life-threstening
hedlth effects or death.

The U.S. EPA envisonsthat AEGLs will be gpplied in the areas of emergency preparedness and

response, chemica accident prevention in transportation and fixed facilities, worker safety, contaminated
Site remediation, destruction of chemica warfare agents, and chemicd terrorism counter activities. The
development of AEGL s has been dow due to the amount of work it takes to generate afind vaue, to date
there are AEGL s for only 26 chemicals. In the REF the AEGL 2, 1-hour exposure is used, asit should
correspond with an ERPG 2 vaue (see below).

432 ERPG

The U.S. Department of Energy Chemica Safety Program uses Emergency Response Planning
Guiddines (ERPGs) to assess the threat to humans from chemicasin air (U.S. DOE, 2001). The
concentrations given are designed to be awarning of potentia health effects, but are not letha
concentrations. There are three levels; one being the lowest is correlated with minor trangent effects, while
3 isassociated with serious, but non-life threatening effects. Theoreticaly, an AEGL 1-hour vdue and a
corresponding ERPG vaue should be the same for a chemica, athough in practice there are differences
based on the interpretation of data.

ERPG-1 The maximum concentration in ar below which it is believed nearly dl individuas could be
exposed for up to one hour without experiencing other than mild transient adverse hedth effects or
perceiving a clearly defined objectionable odor;

ERPG-2 The maximum concentration in ar below which it is believed nearly dl individuas could be
exposed for up to one hour without experiencing or developing irreversible or other serious hedth effects
or symptoms that could impair their abilities to take protective action;

ERPG-3 The maximum concentration in ar below which it is believed nearly dl individuds could be
exposed for up to one hour without experiencing or developing life-threatening hedlth effects.

The ERPG 2 vaue was used as the gtarting point and from there the ranges of chemica concentrations
were divided into 5 categories. The vaue 0.5 ppm was chosen as the lowest concentration asthisisthe
vauetha the U.S. EPA chose as acriterion for inhaation toxicity to include a chemicad on ther RMPig,
athough in that case they used an LCs, 4-hour exposure. In the REF the top two scores are multiplied by
5 to increase the importance of this parameter in the overdl score.

An AEGL/ERGP 2 concentration thet is£ 5 ppm is used as asingle criterion for requiring an E2 Plan,
regardless of other data. It was felt that these compounds could be extremely toxic to humans viainhdation
S0 that any sort of spill involving them isahigh-risk situation and thus should have an E2 Plan. In
comparison with the U.S. EPA criteriafor incluson on the RMP list (LCsp 4-hr exposure) thistrigger vaue
ismore consarvative asit isanon-lethd criterion athough it is over a shorter exposure period. Thisscdeis
shown in Table 4 below.
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433 OSHA STEL

The U.S. Occupationa Safety and Hedth Administration develop Short Term Exposure Levels (STEL) in
cooperation with the U.S. Nationa Ingtitute of Occupational Safety and Health (U.S. Occupationd Safety
and Hedlth Adminigtration, 1971). These values represent concentrationsin air that are of significant hazard
to exposed workers over a 15-minute time period, but are not letha vaues. They can beinhded or
absorbed through the skin. A STEL is defined by the American Council of Governmentd Industrid
Hygienigts as the concentration to which workers can be exposed continuoudy for a short period of time
(usudly 10 or 15 minutes) without suffering from: irritation; chronic or irreversible tissue damage; or
narcoss of sufficient degree to increase the likelihood of accidenta injury, impair self-rescue or materidly
reduce work efficiency. A STEL istypicaly a 10 or 15 minute exposure and is therefore more
conservative than an equivaent AEGL 2 or ERPG 2 that are set for a 1 hour exposure, athough they are
often based on the interpretation of different data.
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